method which partly prevented Tycho Brahe from accepting the Copernican system and permitted Kepler to transcend it. Kepler was justified in commenting that Copernicus interpreted Ptolemy rather than nature.'' Like Ptolemy, Copernicus sought to save the phenomena by divining from the errant paths of the planets the mathematical perfection which, he was convinced, was inherent in their nature; but he criticized Ptolemy for constructing a system which, while admittedly agreeing with observed data, was "neither sufficiently absolute nor pleasing to the mind."" Planetary motion in the Aristotelian scheme of interacting homocentric spheres was "perfect" (i.e., uniform, circular, and eternal), but physical and impossible to maintain against increasingly more accurate observations.lVhe Ptolemaic universe was mathematical but imperfect: planetary orbits were circular and eternal, but, lacking a common pivot, required separate centers for each orbit.13 The universe of Copernicus was also mathematical, built with Ptolemaic epicycles, but satisfied Aristotelian concepts of celestial motion, for all planetary orbits were ultimately based on the center of the earth's orbit (which in turn epicyclically circled the sun) .14 Confined both by the Hellenic sense of limit and the Christian concept of finite creation, his universe was immense but not infinite.15 "It was enough," as Koyrk remarks, "for one man to move the earth and to enlarge the world so as to make it immeasurable-immensum; to ask him to make it infinite is obviously asking too much."16 Inherently conservative,17 Copernicus insisted that his system was no rash innovation, but the revival of a view predating both Ptolemy and Aristotle, the lost doctrine of Pythagoras to which Plato supposedly subscribed in his old age.'' Diurnal rotation of the earth was the key to Copernicanism; he may have discussed it with Caelio Calcagnini a t Ferrara.lg "He saw," according to Rheticus, "that when one motion is assigned to the earth, it may properly have other motions by analogy with the planets."20 The realization that celestial motion was partly an illusion caused by a moving world had apparently provided the mental impulse which allowed Heracleides and Aristarchus to reconstruct the univer~e.~' Diurnal rotation was part of the intellectual climate in the Italian universities where Copernicus studied. At Padua, he had 10 J. Kepler attended "the leading scientific school in Europe, the stronghold of Aristotelian qualitative physics, and the trainer even of those who were to break with it."" At Bologna he was the protkgk of Domenico Maria da Novara. By 1500 Copernicus had sufficient prestige to lecture at R~r n e . '~ He had absorbed the scientific acumen of the Italian astronomers and the humanist conviction of an intellectual elite, which in his case was heightened by Neo-Pythagorean enthusiasms. His free-thinking Greek professor, Cordus Urceo, despised popular belief,24 while his colleague at Ferrara, Pietro Pomponazzi, openly ridiculed Christianity. Copernicus was unaffected by their religious skepticism, but not immune to the humanist disdain for the multitude, epitomized in Agostino Nifo's epigram: "Loquendum est ut plures, sentiendum ut pauci."'" Faithful to his humanist training, when facing the problem of increased discrepancies in the Ptolemaic system, Copernicus did not amend the established order with additional epicycles, but turned dutifully to the ancients. He was not attracted to the plural worlds of Nicholas of Cusa, whose philosophic relativism "denied the very possibility of the mathematical treatment of nature."26 In his dedication to Pope Paul 111, Copernicus wrote:
I carefully reread the works of all the philosophers I could obtain to see if any had ever conceived of motions of the spheres other than the conventional ones of the Schools. First I found in Cicero that Hicetas had realized that the Earth moved, and later in Plutarch that others had held the same view.
I think it is appropriate to quote Plutarch here.. . : "The rest believe the Earth is stationary, but Philolaus the Pythagorean says that it moves around the Fire on an oblique circle like the Sun and Moon. Heracleides Ponticus and the Pythagorean Ecphantus also make the Earth move, not through space, but rotating about its own center like a wheel on an axis from West to East." I profited from this and also began to think of a mobile Earth. 27 Copernicus was not entirely frank, for his obligation to the ancients included more than simple suggestions of the earth's mobility. The nineteenth century, however, felt Copernicus to be little in "debt to the inert speculators of the classic age,"28 and Dilthey saw Copernicanism as the intellectual extension of the new horizons revealed by circumnavigation of the globe." With greater discernment, Heath took Copernicus at his word, but added that his debt was chiefly to Aristarchus of Samos, arguing from the suppressed reference in De Revolutionibus (I, xi, finis) . 30 Copernicus had ready access to Aristarchus' heliocentric views through 
Placita Philosophorum, which also credits Aristarchus with the view that the sun is a fixed star circled by the earth. 38 Copernicus knew of Aristarchus' heliocentrism but consistently concealed this knowledge, and finally deleted his one passing reference to it, from either vanity, "Pythagorean" scruples, or both.39 TOCopernicus, however, Aristarchus was no radical innovator, but a link with the supposed master of all true astronomy, Pythagoras of Samos. Kepler reflected this view of the apostolic succession in science when he described the Copernican system as "a new song but tuned to the ancient and still fresh lyre of Samian philo~ophy."~~ In the manuscript of D e Revolutionibus, Copernicus frankly professed Pythagoreanism as he conceived it, but deleted the passage (I, xi, finis) from the first edition. He nevertheless considered the apocryphal Letter of Lysis significant enough to commend to the Pope in his Dedication, but pointedly omitted any reference to Aristarchus' hypothesis. Copernicus wrote in the suppressed passage: Though Yet, since only keen wits and long effort can probe such things, it was then hidden from most philosophers, and, as Plato said, only a few grasped the real cause of planetary motion.
Copernicus drew an unwarranted assumption from Plato's notion that "true" astronomy rested on intuitive reason.42 Aristotle had credited Plato with advocating motion of the earth about its axis,43 which was not expressed in Timaeus, 40B, but was easily credible to Copernicus, who believed that Plato had been enlightened by P h i l~l a u s .~~ Copernicus continued:
But, if Philolaus or some Pythagorean knew, they were not likely to let posterity know, for it was not the Pythagorean way to write and reveal the philosophic arcana, but to disclose it only to true friends and thus hand it on to kindred spirits. I will here add the Letter of Lysis to prove this, and also because of its memorable sentiments. I translate it truly from the Greek: "Lysis to Hipparchus, greetings. After the death of Pythagoras, I would never have thought that the society of disciples would disband itself. Since, however, contrary to our hopes, we have dispersed as after a shipwreck, one here and one there, it is nothing less than a sacred duty to guard his divine precepts, and to communicate none of the treasures of philosophy to those who have not been regenerated by purification of the spirit. I t is not fit to hand over to them what we have achieved with such great effort. Just as it is not permitted to divulge the arcana of the Goddesses at Eleusis to the profane, those who do the one or the other must be held equally impious and sinful. .. .
Because he did not peddle his doctrines, (Pythagoras) never wrapped the truth in those subterfuges with which sophists muddle young minds; he was the master of all things, human and divine. Some imitators of his doctrine do impressive things, but not in the right way or as is proper for the guidance of the young, which is why they turn out impudent and boorish students. For they soil with impurity and vulgarity the pure doctrines of philosophy. I t is as if one might pour pure water into a pit of muck: it disturbs the mud, and ruins the water."45 This extraordinary passage, so incongruous in an astronomical tract, revealed Copernicus' conviction that Aristarchus and Plato shared the scientific 41 AristotIe, De cnelo, 11, xiii, 293A. parchus for publishing Pythagorean secrets.
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T H O M A S W. AFRICA views of Philolaus, which were obviously not the public teachings of the Pythagorean Brotherhood, but the imagined secret doctrines of the Master, available only to the elect. I n reviving the heliostatic system of Aristarchus with improved illathematical embellishments, he felt that he was restoring the Pythagorean astronomy in its purity. "My master thought," Rheticus reported, "that in order to determine the cause of the phenomena, circular motions must be ascribed to the spherical earth, following Plato and P y t h a g~r a s . "~~ Kepler reminded Galileo of the injunction of "our genuine masters, Plato and Pythagoras," to avoid rash exposure of truth to vulgar
Copernicus took solemnly the mandate of the Letter of Lysis to preserve the secret doctrine in Hermetic isolation from the muddied gaze of the ignorant and unpurified. His citation of the Letter was no chance allusion; it was one of the school texts, from which the humanist Urceo taught him Greek and the concept of an intellectual elite.48 I t was part of the Neoplatonist apocrypha of Iarnblichus, whose mystic veneration of the Sun as the visible manifestation of the supreme Helios may be reflected in the Copernican encomium:
The Sun sits enthroned in the midst of all. In this surpassingly lovely temple, could this luminary be placed in any position which would better illuminate all at once. H e is justly called the Lamp, the Mind, The inner secrets, at least for Rheticus, included the questionable insight
COPERNICUS' R E L A T I O N T O ARISTARCHUS
A N D PYTHAGORAS 409 that the course of world history was determined by the position of the solar apogee, with the fall of the Turk scheduled for 1600 and the Second Coming about 2400. Copernicus neither afkirmed nor repudiated this astrologic fancy, but permitted its inclusion in Rheticus' popular summary of Copernicanism in 1540.j3 Jean Bodin ascribed the astrological determinism of history to Copernicus," and "the Copernican system was first publically announced, if not precisely under astrologic auspices, at least to an astrological accompaniment, a n d . . .was for long after associated with it in many men's minds."55
The Copernican Revolution, to which Copernicus was not party, had farreaching philosophic and religious effects. In contrast to the medieval view that "the visible universe itself was infinitely smaller than the realm of man, . . . man begins to appear for the first time in the history of thought as an irrelevant spectator and insignificant effect of the great mathematical system which is the substance of reality."5Qs a member of a spiritual corporation committed to the salvation of men, Copernicus could not accept the doctrine of the inconsequence of man. He was not only convinced of his worth as a Christian; he felt that his status as a scientist was sacred and unique, and that scientific discoverers should heed the Platonic injunction:
I do not think that a statement of what has been attempted in this field is a good thing for man, unless it be for the very few who can be enabled, by a slight indication, to make the discovery for themselves. Of the rest, some would be puffed up with an entirely offensive spirit of false superiority; others, with a lofty and presumptuous conceit of understanding some great matter.57
Copernicus hoarded his vision and only reluctantly released it, not through fear of rack or polemic, but because he dreaded that its "Pythagorean" purity would be contaminated by contact with lesser vulgar minds. "It is as if one might pour pure water into a pit of muck: it disturbs the mud, and ruins the water."
